PCT 



m m * m m 




(si) mmftm-ftui 

C01B 25/237, 25/24 



Al 



(11) S&^lffl#-§- 
(43) HK$<k&fl 0 



WO00/40507 



2000^7^ 13 0(13.O V 7.OO) 



\ 



(21) mmmwrn* 

(22) mmttimB 

(30) ^ 

»I¥ 10/373696 
1 1/230628 



PCT/JP99/07312 



1999^12^ 24 0(24.12.99) 



1998^12^ 28 0 (28.12.98) JP 
1999^8^ 17 0(17.08.99) JP 



(71) mmx (*n^i^<i-^Tcom^Htco^T) 

(TOYO BOSEKI KABUSHIKI KAISHA)[JP/JP] 

T530-0004 ±mm±mmt^^mmTB2ms^ o sa ka,(jp) 

(72) $&W# ; *5<fct* 

(75) ^m^/mmx okb^o^to*) 

Sfflif ^(HOTTA, Kiyoshi)[JP/JP] 
^^ffl^/g(KUBOTA, Fuyuhiko)[JP/JP] 
T520-0292 JK«!R*:*rfrSParTBl#l-^ 

*#tt*M*5£#tt «<&flr£3?frt Shiga, (jp) 

(74) ftSA 

A — (TAKASHIMA, Haj ime) 
T 541-0046 ATOAI^m ,: ( :j *:E¥^WTHTi3#9-^ 
fcVW) Tokyo, (JP) 



(81) Jf^S CN, IN, JP, US, ZA, BfoWUfirfF (AT, BE, CH, CY. 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)TitIe: METHOD FOR PURIFICATION OF PHOSPHORIC ACID AND HIGH PURITY POLYPHOSPHORIC ACID 



(57) Abstract 

A method for purification of phosphoric acid, characterized as comprising contacting a crude phosphoric acid containing arsenic with 
hydrogen halide to remove the arsenic from the crude phosphoric acid; and a method for purification of phosphoric acid, characterized as 
comprising contacting a crude phosphoric acid containing arsenic with hydrogen halide in the presence of a compound which can produce 
hydrogen halide under an acidic condition. The above methods provide novel methods for removing arsenic from a crude phosphoric acid 
which does not require any of a filtering and a degassing processes which are necessary in the sulfide precipitation method, does not give a 
large amount of residual sodium, can be applied to a crude phosphoric acid having a high concentration of phosphorus pentoxide 
particularly to polyphosphonc acid, and can be practiced at a low cost; and thus they can be used for producing a high purity polyphosphoric 
acid having an arsenic (As) content of 1 ppm or less and also low contents of heavy metals, silica, sodium and the like. 



(57)S*?J : ~ " 

Mitt y ^»fi^k*fc|*5fet5:U«pii:t5 y ^^Oii^fe 

K«lgS:^5i:-ff , # * © h y ^A^ggf f , £ iii ?g S » 

fc t * (as) ^tiisippmHT'e, fr-Dm&m, >- y # , ^-h 
y ^^^o^wso^v^^^^y y yR^ftft-et § o 



AG T>"T" >f • — y—y 

A L 7;U/^7 

AM T/U^— r 

AT ^ b V T 

AU ^ h7'Jr 

AZ T-tf/U^^-^-Y-V 

BA ^X— T • ^/U'>3i=i*t^-^ 

B B 

B E 

B F • 7 t V 

B G -tow*/ y r 

b j -<-r^ 

BR -fJViV 

BY ^ ^ /U— -> 

C A jtJ-J-y 

CF ^77V* 

C G =i >- =f— 

CH X 

C I = — h v=^T— ^ 

CM t) / /V— > 

CN 

C R aA^. 'J* 

CU +a-/< 

CY ^^n* 

CZ ^i^S 

DE KV7 

DK -7^>-^— ^ 



DM 




KZ 




D Z 


ta^x y r 


L C 




E E 




L I 


y tfyi/ 3 ^^> 


E S 




LK 


* y - y^t) 


F I 




LR 




F R 




L S 




GA 




L T 


y h7^7 


G B 




LU 




GD 




L V 




GE 




MA 




GH 




MC 




GM 




MD 




GN 




MG 




GR 




MK 


-7>7- K-TI03-— y^T 


GW 








HR 




ML 


TV 


HU 




MN 




I D 




MR 




I E 


T^/U7> K 


MW 




I L 


'{^71/1' 


MX 




I N 


■Y ^ K 


MZ 




I S 


T>< * 9^ K 


NE 




I T 


f^yr 


NL 




J P 




NO 




KE 




NZ 


--3. — * /—~7 > K 


KG 




P L 


zn— 7^ K 


KP 




PT 




KR 


S 


RO 


— ^ — 7" 



R u o *>r 

sd ^— y> 

SE ^ 9 -r > 

SG 

S I 

SK ^d^ t ^t 
S L • u-^-j^. 

SN 

SZ ^Vis^^Y 

TD ^■■y — K 

TG h — 

TJ 9 

TM h/W^ > 

TR Hyus 

TT K * h^=f 

TZ * ^tf-T 

UA WvJ-t 

UG *?1Sls? 

us *g 

UZ £*X:$.*$r>/ 

VN ^* 

YU ^— =*-*7^7 

ZA B77!IA*ftB 

ZW i?^y<7;c 



WO 00/40507 



% 



PCT/JP99/07312 



mmm 

*&w\z. mm^m^m, &^tm^-#m%®)mmzi&<x$z>v^m(Dmm 

y ^m^^Mfc y ^s^Ati^^m^ t p p 

20 SlS©yy|, #i:;Kyyyi (p 2 o 5 Mt7 2. 4 %^_b) 

&tz#) s MtK y ^^[±J3l5(Z)t^^5~ 1 0 0 p p m*£,^A,-e^5 0 — MiC 

25 m^hn^nr^vv ymii, mm^m^mx^m^nm^^^mmx^ 5 



WO 00/40507 



PCT/JP99/07312 



^^*£n<5ffli£-m % #^R3Jefc*So $bt:ia£¥-C«x &&R3Jl<z>S&* 9 
3) -f^^&Su ^^^t^5 0 ^<o5*>«E'fk i feifc»fettx xS^tt^Jt 

20 Ld»U M^fctKifefcl^Tfc, H££iflttl* zfU^^mm. ^fr#lfltttfe«? 

Sfcfctc, 75te^g£iflciii*i2:5^i£ (#fl¥6 - 4 8 7 1 2 , * ^- h 

ffiflt (4#^¥6 - 1 0 0 3 0 7-5I-4MB) ^ifttS^v ^^BB^$HTV>5^5, 

2 



WO 00/40507 



% 



PCT/JP99/07312 



5 



10 



15 



20 



12859 5^#(^®^(>ij:s y ^mormmjj&t Lxm^£tix^z> 0 z. 

fZL^V^T 1 000~2000p pmf>«t h y ?-k£r<g/Bi- fc 3ff 

o %£*_L<ai$«£ y vg£ N #^y y ^^j^«jifflT-#^v^^9^^^^^o 

h y ^^m^^-r, •£fzmm&v>y m^y y ^sfe^tigffl^rtMT-fet), 



3 



WO 00/40507 



PCT/JP99/07312 



m&&M£itz>e>z?-x\ y yi^cti^t^i^i ipp m^y^xm^x^ 5 

io ^^t^^t^riSits^MiMo 

15 ®m&Tx^v^zsit*m&m±Lnz>ik&y!)i)K ai) . spi (o atzn* 
x ai) (Dmt<mx-foz>, ±te©iE«co y i/mommjjfeo 

20 ©t£ ( F e ) -^^»^2 O p p m»T, h V V ^ (N a ) 1 0 0 p p 

mJ^T, '> y # ( S i O 2 ) "a ^Tl^ 5 0 p p mJ^T> 1 1? (As) ^Wft 

p pmj^T-cfc^^ t&wmt-tzMmmtfv v ^m 0 

(D$£ (F e) 1 0 p pmJ^T, ^ hy V ^ (N a ) -^Wft^ 5 p pmiy, 

T\ f y # ( S i O a ) ^Wi^ 5 p p mJgJLT. t ^ (As) ^tlAS i p 

®£ <b(-, ^ p A (C r ) t^i/J s 5 p p mKT> =■ y^r^ (N i ) tti^ 5 
pprnglT, ^ij^fy (Mo) ^ti^5ppmJ^T"efc5, _bf£©IEic 

4 



WO 00/40507 



PCT/JP99/07312 



®£ bt^ ? v -U (C r ) ^Wfl:^2 p p m«T« -y^JV (N i ) ^fi^ 2 
PPmKT, ^o^y^rV (Mo) MI^2ppmaTt'fc5, JifS(Df2*fc 

5 sit, ^m^trmi-mm-r^m^. y ymmjgcom^iz-o^xmm-f&o 

t^yy^i8Sioo%©!)yii±, p 2 o 5 »|7 2. 4%©!J>' 
io p, o 5 M^%=^-/^y y ^^ii^%x o . 724 

vtffii-em&Ltiv^mTkmm-vtbv. p 2 o 5 1^72. 4%^±(dv> 
^stfcifiiiiSo *:isw^*5v>Ttt, yyiisitt-<TP 2 o 5 mmxmm 

15 LT^5 0 

^mrncD y ^(7>M$^£{^£u-t<5ii 1 (Dmmmmii, ti^tts y >^ 

5 



WO 00/40507 



PCT/JP99/07312 



m-rzts ^^^7K-efc5fcfe, ^utf^itfcmtetfv yyi^nii«f, 

5 2S#*bV\, 

3t&^£b#5te^»<7>#£TT, fc3JS££*ri-5 V ^&tk^v Visit fom&& 

fc4fc2S#Sb<* J:«9 0*b<fi» (ID, $8(1) £fcte;*X (II) ©AP^y 
^i^Klim^il**, »lc:»*b<fi«fe (ID 

*x (id ^>^b^"efcSo 

m^ut^x<, yytiti^L, »tL<iiiii%m £ 9$f£b< 
{e: j% * a £ ^® $ avs ^ m^&ik&vn &&m^ * ^ wb^-e *> 5 & , 



WO 00/40507 



PCT7JP99/07312 



*fc^^T#5 0 ^mxmm-t^y.u^f^itTkmt Ltit, i&ftTk*, 

fHi *5J;u ? ^2^^^^(c^v^-c, y ^i£(^-r5^aywfc7k*<z>Bff ga- 
te, ^5^«<7)«-Mi^»(;i;*;# < ^Effl&is^-rs:: 

i:^ n iA^t L < f #t tiMIs 0 p p m 

(DtfV V ^m(P 2 O s JH^8 5%) 5 0 Om 1 H^LTIi, 3; L < l i 1 ~ 1 0 
Om 1 /£\ £ "9#£ L< fi 1 0~8 Om 1 /^<D^^^m&X\ L< 

3 o^±, «fc t>$f* l< «6 oftu^mtAm^x^^-teh £\<\ 

(D&MlZbZZAK *5 J:* 5 0 t~ 2 0 O tWttiTftfl^tTf 5 e I^ff) 

^&fc^^\^m£ti%^^i/^*tt(Dy >m^v)U&\^^jtz> 1 1 5o°cw 
&Mnz.mi£x*% s %j±Txt>+tttMtm®]mmhthz> a 
^tzn^mit-r h y 7k®Hb# y ^^©7;^ y tK^^^^kiix 



WO 00/40507 



PCT/JP99/07312 



T\ *|gW«©flfi8&«:igffli-Srt-e, rn*-Cl-^fe*bfc-£ assort:, fc 

Mrfttoiuz. nmm y ^m-m* y ^n&m*n^? lus^ ufc^ y y ^sfei-# 

m (F e ) ^Wfitf* 2 0 p p m^T, ^ h P ^ (N 
a) ^Wft^S 1 0 0 p p m£XT, S S V *> (S i 0 2 ) lftl^5 0 p p m^T, 
20 ^ot| (As) ^TftjoSl P pm«TO5#y y t^pjfgiz:^ 
9 N £ibt-te, (Cr) ^ft^5ppm£JlT, - s> ^ (N i ) "a^fi 

^5ppm^ ^y^fV (Mo) -^^»^5 p pmJ£AT-Cfc5ifc*fif£# 

y y ^^^^.rir^WHfe^^So 

25 ^y y Sfc (F e) Oppmft 

T\ thy^A (Na) ^Wft* s 5 p pmJ^T^ v'y # (S i 0 2 ) ^Wftd 5 5 
p pmUT. ^ofcSjf (As) P pmJ^T-CfcS^y U^K. 

8 



WO 00/40507 



PCT/JP99/07312 



i-i. W-k (C r) $&&&2 p pmKT, ~y>T>V (N i ) ^Wfttf* 2 p pm 

^o^y^v (Mo) ^fi#'2ppm^r-efc5^y yyi^is; 

tUfi, JIS-K 0102 (1993) f'*Pi:T'«Lfc 0 ^<Dm, # V 

is» xnmm&T'^x^ftft (icp) ftmm-xv. m&^n^tio ic 

P©«S!t ^yy^ilitieDi, l. 2MSiSi«i:t5 r iT-pM 
iRl^-CfcSo ^yy^^cop 2 o s »^«iM7KK{b^ h y l>A7K^(cJ:5ig 

tMti^5 8 p p mCDmiS^^t^^y y^S? (P 2 O s M&S 4. 9%) 
5 0 0ml£ N 1 3 O^^M^^L^ ^7^*^7^/^-ft^^7 
^MAL, mtfomU*** Om 1 /^ii^^-Cj^2B#fgnJc#ii^ ft 

fc^^aass p pm<DmflE<z>&^y y i^gMp 2 o s ;ji^8 4. 2%) 5 

OOml^r, 1 y j/ h^Zop^7^77^3|lgAL, 1 5 0 "CXMmWiW L 
^7^^-^7^;^-ftt^7^f5:}fAL, 4Mt*£#;*£: 5 0 m 



WO 00/40507 



PCT/JP99/07312 



t itfl^ 2 5 p p m©*7R U yfl 2 O 0 g t 0 . lppm 

5 (Dnmmv^m (p 2 o 5 ig6i. 5%) 4 2 2 g^-^ntfco &)—mfotte 
stti 2 o°cT«&tt#u titfi^8p P mw^y y^t (p 2 o 5 a 

|84. 0%) &ria$5iLfco oV^T* 1 5 0°C-e*Pf^#L/£^b, #7 

-7 -< jvV—tf^jl^^mtk^ AU mtfcM#X% 2 0 m 1 /^ii^ig^T-^J 

10 thy i> atk^-c h7^^Lt. nhftt-mmmtf v v ^m^m^^m 1 
mmM4 

t i^fi^ 2 5 p p mO$S7k y ^W. 1 7 0 g t^-g-^S^ 5 p p mOtfT 
^(D^i^TKy y ^ (P 2 0 5 m&7Q- 0%) 3 3 0 gtliJPtfc o 

15 tteziz-ei 2 o°c-?mmMW^. tiMi^i ippm©^yyyi (p 2 

O s M84. 2%) lrilLfc„ ov^l 5 0X,^MmkW\ste&b. #7* 
^7^/^-#^7^f^#AU 2 0m 1 /#<£>i§Mii 

^-e^3B#^^#iA^, sttS^yy^K^fco tiNfflSftsifcftTK*;*?*^ 

20 1 {-7^-r o 

5 

t^^S^i 5 p pnKDilffl'J (P 2 O s »£6 5%) 5 0 0m 1 Sr. 
1 y 3/ F;^oP^7^77^3ligAL, 1 3 0°CT\&nfM#Lft^b, #7 
^^/V7^/^-#^^7^f^AL, mtfr%#*&5 0 m 1 /ft(Dm% 

25 iis-ci^tii^^o $^s^b7K*^^f*s i^mt-r v y ^^tk^-c f 

8 p p m"Cfeo fc 0 

10 



WO 00/40507 




PCT/JP99/07312 



jfeflj 6 



&.<k7km»k%&?*wuzi&{t&i (id o. i g-mn-r^^n^ ^mm 5 1 mm 

f*, 0 . 0 7 p p mt&ot 

5 mmm 1 

mtykm^^h^m\z.m\:^^ (id ~^mo. 5 g^ni-s^^ 
(vtmm&n, 0. 0 8 PP m-efco^ 0 



WO 00/40507 



♦ 



PCT/JP99/07312 



Mo eb 
Si0 2 ^Wi 



84.9 

1.6 
0.8 
0.6 

<0.5 
0.1 

<5 
0.5 



il 2 



>J 3 



84.2 

1.0 

0.1 

0.3 
<0.5 

0.1 
<5 

0.08 



84.0 

0.2 

0.1 

0.1 
<0.5 

0.1 
<5 

0.03 



■mm 4 

84.2 

1.2 
0.7 
0.4 

<0.5 
0.1 

<5 
0.03 



miss a 



85.0 

1.6 
0.8 
0.6 

<0.5 
0.2 

<5 

58 



miSo°pB 

"84.3 

37 
6.3 
4.4 
12 
250 
120 
0.02 



stasia t>#fe*L*:#y y >^migp B nB(D#^«, titwiw^^^tt 
arc. t*S*r*. -^y*-^ i/y*^#Ji^iv^■ri^^*5v^Tt^£ 

12 



PCT/JP99/07312 

*5B9J«\ PMi^tlMl 0*fM$|fIg^3 7 3 6 9 6^*5j;tJtipj£i 

l¥«Fffi«2 3 0 6 2 8^mmt LT*3t>, zHb<Dfrmz*mmi~±T 



WO 00/40507 




13 



WO 00/40507 



PCT/JP99/07312 



f»3fe<Z>t£BB 

^Wt** 3 > W^^l&ffl l iBtftf) V >&<r>ttW&5feo 

3. m&Tx*^v?^ikfcm$:m£.u§z>ik£mK yytiii^tni% 

4. mj&T-?^v#i/ik7km&&£.L&z><k&y>i> 1 * ^ gik is (i) 

7. ft (F e) -£Wftfl s 2 0 p pmgT, ^ b U ? A (N a) 0 0 p 
pm^T, ^ (S i 0 2 ) ^#42*5 0 p p mJ^T, (As) 

8. ft (F e) ^rftflU 0 p pmJ^T, ^ £ A (Na) ^W** s 5 p pm 

isV# (Si0 2 ) ^W*aS5 P pmWT, ^ot|f (As) ^WA^ 1 

9. ^ ^ (Cr) ^*T*aS5 P Pm^T, (N i ) tfi^ 
5ppmJ|^T, ^o^'J/fV (Mo) tW5ppm»TT'$)^, Ih*<7)|e 

is 7 is«oiSi*fiS^ y u ^s£o 

1 0. WJ* (C r) <£ft&&2 p pml^T, (N i ) ^* 

^2ppmJ^T> ^o^e 'J (Mo) tti^ 2 p p mJ£AT"Cfc3, l#*^> 



14 



% 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/07312 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C01B25/237, C01B25/24 



According 10 International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C01B25/237, C01B25/24 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
STN CA POLYPHOSPHORIC? 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US, 5246681, A (Enichem Agricoltura S.p.A.), 
21 September, 1993 (21.09.93), 
Claims; example 
Sc JP, 5-213608, A 
Claims; example 

Sc EP, 536466, A & DE , 69207542, E 


1-6 


X 


US, 4044108, A (Toyo Soda Manufacturing Co., Ltd), 

23 August, 1977 (23.08.77), 

Claims; column 1, lines 11-19; examples 

& JP, 52-097394, A 

Claims; page 2, upper left column, lines 11 to 14; example 
& DE, 2704075, A & GB , 1504480, A 


1-6 


A 


JP, 6-048712, A (Mitsui Toatsu Chemicals Inc.), 
22 February, 1994 (22.02.94), 
Claims; example (Family: none) 


1-6 


X 


JP, 60-166208, A (Toyo Soda MFG Co., Ltd.), 
29 August, 1985 (29.08.85), 
Claims; example (Family: none) 


7-10 



gl 

Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the an which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
30 March, 2000 (30.03.00) 


Date of mailing of the international search report 
11 April, 2000 (11.04.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



9 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/07312 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 49-055591, A (EISAI CO., LTD.), 
29 May, 1974 (29.05.74) , 
Claims; example {Family: none) 



Relevant to claim No. 



7-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



Int Cl" C01B 2 5/2 3 7.C01B25/24 



PCT/JP9 9/0 73 1 2 



*2«rfTofc*/MRWH. (BKMffffjHR (IPC) ) 

Int Cl' CO 1 B 2 5/2 3 7, CO 1 B 2 5/2 4 



B*B^«r3fS&« 1 9 2 6-1 9 9 6* 

B*B&ff£J!l*rj&&«R 1971-2000* 

B*aS^ffl|ff^^ 1994-2000* 

B*g%ffl*r££A&tt 1996-2000* 



c. 



#-7-=ry — * 



X 



tettSkl^jS^^S^ol^ 88 - P- A - >21. 9^ . 1993 (21. 09. 9 
3), #^p B *C0fcffl, 30£#|&JP, 5-213608, A, #f*fi^«|(g, HJfc 

&EP, 536466, A&DE, 69207542, E 

US, 4044108, A (To yo Soda Manufacturing Co Ltd) 23 8E 



1-6 



1-6 



1-6 



3 0. 0 3. 0 0 



ECHSttflF/r ( i sa/J P) 
100-8915 



1 1 Q4.nn 



4G 



9 3 4 3 



03-3581-1101 3416 



«ttPCT/ISA/2 10 (1 9 9 8*7^) 



HiUtiSI#-J§- PCT/JP9 9/0 7 3 1 2 









X 
A 


JP, 60-166208, A (m#«X3fcH5£#*fc) 29. 8£ . 1985 (29. 08. 85) # 
JP, 49-055591, A (rt—UV ^^%h) 29. 58 . 1974 (29. 05. 74) #fF 


7-10 
7-10 



^PCT/ISA/2 10 (IR2^— i^«>ft«) (1 99 8^7^) 



